Antinociceptive effect of co-administered NMDA and histamine H4 receptor antagonists in a rat model of acute pain.
The histamine H4 receptor (H4R) has attracted a lot of attention in terms of its role in antinociception. The N-Methyl-d-aspartic acid (NMDA) receptor is a well-characterized participant in pain pathways. However, it's influence on H4R signaling is poorly understood. Thus, in the present study we investigated the effect of a selective H4R antagonist JNJ7777120 (25mg/kg) and a NMDA receptor antagonist MK-801 (0.1-10μg) on nociceptive thresholds in a rat acute pain model. The influence of intrathecally (it), intracerebroventricularly (icv) and intraplantarly (ipl) administered MK-801 co-injected with JNJ7777120 administered intraperitoneally (ip) was determined in the modified Randall-Selitto paw pressure, the tail flick and plantar tests. Both ip JNJ7777120 as well as MK-801 delivered it and ipl increased nociceptive pain thresholds. It and ipl pretreatment with MK-801 additively augmented JNJ7777120 mechanical antinociception. A weaker effect was also observed after it co-administration with MK-801 and JNJ7777120 in the tail flick test. Intracerebroventricular MK-801 failed to produce any effect nor did ipl MK-801 in the plantar test. The results show for the first time that the H4R and NMDA receptors play a significant role in antinociception in an acute non-inflammatory pain. Furthermore, the blockage of NMDA receptors at the peripheral and spinal, but not supraspinal sites produces a profound antinociceptive response upon simultaneous H4R antagonism. Thus, this study clearly demonstrates the relevance of NMDA and H4R receptors in the modulation of pain signals and that their role is not exclusively limited to their modulatory activity in inflammatory pain states.